The mean daily urinary excretion of hydroxyproiine on the first day of life was 4.4 mg/24 h for 50 fullterm normal infants, 3.5mg/24hfor 17 full-term infants with intrauterine growth retardation (IUGR) and 5.5 mg/24 h for 17 premature infants. The differences were not statistically significant. On the third day of life, all infants excreted significantly higher amounts of hydroxyproiine in their urine. The mean amount excreted by full-term normal infants and by premature infants was about the same, 9.9 mg/24 h and 9.6 mg/24 h, respectively, significantly more than that excreted by IUGR infants, 7.0 mg/24 h.
Introduction
proline during infancy, childhood and adolescence has been defined and it has been shown that during periods The rate of urinary excretion of endogenous hydroxy-of rapid linear growth, the amount of total hydroxyproiine, both free and in peptide form, is related to the proline excreted increases [8, 9, 26] . There is little inmetabolic state and total mass of body collagen [2, 13, formation, however, about hydroxyproiine excretion 21]. A major part of body collagen is contained in bone, during the first few days of life. The purpose of this and the rate of turnover of collagen in bone exceeds study was to establish for the normal full-term infants that in other tissues [19] . It has been assumed, there-the hydroxyproiine excretion in urine during the first fore, that urinary excretion of hydroxyproiine mainly three days of life and to compare these values with those reflects the rate of metabolism of collagen in bone [5, found in patients with intrauterine growth retardation 7, 10, 11, 18] . The normal range of urinary hydroxy-(IUGR) and in premature infants.
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Subjects and Methods
The subjects consisted of the following: (1) 50 normal full-term infants with birth weights ranging from 2720 to 4140 g; (2) 17 full-term infants with IUGR whose birth weights ranged from 1870 to 2523 g and were below the tenth percentile lines shown on the intrauterine growth chart of LUBCHENCO et al. [15] ; and (3) 17 premature infants, born before the 37 th week of gestation, weighing 1588 to 3108 g.
The infants were free of detectable congenital anomalies and had no major diseases. None needed treatment during the period of study. Each received routine nursery care. Fifteen of the normal full-term infants were fed a creatinine-free soya formula for the first week of life for purposes of studying daily endogenous creatinine excretion rates. Ten of the normal full-term infants were breast fed. All other infants received a cow's milk formula.
Twenty-four-hour urine samples were collected in plastic bags from each infant on the first day and from most of them on the third day of life. The bags were checked and emptied every few hours. Urine was acidified (pH < 1) and stored frozen. To determine total hydroxyproline content of urine, hydrolysis was carried out as described by PROCKOP and UDENFRIEND [22] . The method of NEUMAN and LOGAN [20] as modified by SERAFINI-CESSI and CESSI [24] was then followed. Creatinine in urine was determined as described by CLARK [3] except that all samples, standards and blanks, were shaken with an equal volume of ether for three minutes before addition of NaOH to develop color, since we found that urine of newborn infants contains appreciable amounts of nonspecific chromogens. Table I presents the means for gestational age, weight, age at the start of the urine collection periods, urine volume per 24 hours and mean daily hydroxyproline excretion in the three groups of infants. In addition, it also contains the mean daily urinary creatinine excretion and hydroxyproline/creatinine ratio of the 15 normal full-term infants who were fed the soya formula. Urine volume was similar for all groups during each of the two collection periods. There appeared to be no relation between age at initiation of urine collection and the daily urine volume. Similarly, there was no correlation between the age at which urine collection was started and the amount of hydroxyproline and creatinine excreted per day. The amounts of hydroxyproline excreted during the first day of life were not significantly different among the three groups of infants. On the third day of life, however, all groups had a significantly greater amount of hydroxyproline in their urine (p <0.01); premature and normal infants excreted approximately equal amounts, significantly more than IUGR infants (p <0.02). There was no difference in the daily urinary excretion of hydroxyproline in full-term infants whether they were breast fed or received a cow's milk formula. Girls tended to excrete lesser amounts of hydroxyproline than boys during the second collection period, but the difference was not statistically significant (t = 1.463). The quantity of hydroxyproline excreted per 24 hours by infants in any one group had no significant correlation with body length, weight or urine volume. On the first day of life in premature and full-term infants, concentrations of hydroxyproline and creatinine had a significant negative correlation with the 24-hour urine volume when this was less than about 90 ml/day. With higher volumes, no such correlation was observed. There was no correlation between concentrations of hydroxyproline and urine volume in the IUGR infants on the first day or in the three groups on the third day of life. In the full-term infants, the amount of hydroxyproline excreted per 24 hours had a significant positive correlation with the amount of creatinine excreted during the same period ( fig. 1 ). The mean daily urinary creatinine excretion in mg/24 h in the 15 infants fed a soya formula did not change over the first week of life, and was 24.2, 24.3 and 22.5 on the first, third and seventh day of age, respectively. The mean daily hydroxyproline/creatinine ratio, however, had doubled by the third day of life. The level of urinary excretion of creatinine in infants receiving the soya formula on the first day of life did not differ significantly from that of the 19 full-term infants on milk feedings. Urin- 3 Mean values reported/24 h ary creatinine levels were not measured in the other infants. The daily excretion of hydroxyproline and creatinine was quite variable from day to day and from infant to infant.
Results
Discussion
On the first day of life, the amount of hydroxyproline and creatinine excreted in the urine by the infants may have been affected by maternal blood levels, since the amounts of gelatine, creatine and creatinine were not restricted in the maternal diets. On the third day of life, however, the amount of hydroxyproline excreted in the urine may be considered as endogenous, since milk has no appreciable amount of hydroxyproline [17, 25] . The values of urinary hydroxyproline excretion reported here for normal infants are similar to those recently reported in the literature. KLEIN and TERRE [12] found levels of excretion of 7.9-21.0 mg/ 24 h in five infants one to three days of age, and ALLISON et al.
[1] reported a mean excretion of 8.9 mg/24 h for infants two to three days of age. Both groups of investigators showed very rapid increases in urinary hydroxyproline excretion over the first two months of life, with a concomitant increase in the daily hydroxyproline/creatinine ratios. We have shown a two-fold increase of the hydroxyproline/creatinine ratio in normal full-term infants over the first three days of life.
The question may be asked whether the rising urinary hydroxyproline excretion during early infancy is merely the result of maturing renal function or whether this represents a true increase, indicative of a progressively more active and expanding mass of collagen tissue associated with growth and gain in body length. Both glomerular and tubular functions have been shown to be decreased in the infant as compared with the adult. Augmentation of glomerular filtration rate may possibly have contributed to the increased amount of hydroxyproline excreted by the infant between the first and third day of life. Urea and creatinine clearance rates are apparently quite variable at this age, but they have not been shown to change appreciably during the first few days of life [4, 16, 23] . The total daily excretion of endogenous creatinine did not vary significantly over the first seven days of life in the 15 infants studied by us, although we did not measure creatinine clearance rates. Renal tubular reabsorption of hydroxyproline is probably impaired in early infancy. Improving tubular function, however, would result in a decreased urinary excretion of hydroxyproline and not an increase. We feel, therefore, that the increased amount of hydroxyproline excreted by infants over the first three days of life represents, to a large extent, a true rise associated with a rapid turnover and metabolism of collagen tissue during this period.
In infants between 20 and 120 days of age, the rate of urinary endogenous hydroxyproline has been shown to have a significant positive correlation with the rate of change in body length [26] . If this correlation holds true also for the first days of life, then the low excretion rates observed at this age represent a state of relative collagen inactivity. This may be so, since intrauterine growth charts [6, 14] show decreased rates of growth (both weight and length) of the fetus toward the later weeks of gestation. Infants who have grown less rapidly in utero showed decreased hydroxyproline excretion over the first three days of life, whereas premature infants showed higher hydroxyproline excretion levels indicating, perhaps, a more rapid growth rate than IUGR infants. In the premature infant, however, diminished renal tubular reabsorption of hydroxyproline and hydroxyproline peptides may be contributing to increased urinary excretion.
The negative correlation between 24-hour urinary volume (up to 90 ml) and the concentrations of endogenous hydroxyproline and creatinine for the full-term and premature infants on the first day of life cannot be fully explained. Data on the fluid balance for all the infants were not available to ascertain their state of hydration and effect of hydration on urinary concentration of these substances. The positive correlation between rates of urinary excretion of endogenous hydroxyproline and creatinine for the full-term infants may be due to a close association of bone and muscle metabolism.
Conclusion
The low level of hydroxyproline excretion found in newborn infants on the first day of life may be a manifestation of relative collagen inactivity during the latter part of intrauterine life. The two-fold rise in hydroxyproline excretion which occurs over the first three days of life would suggest the initiation of a phase of rapid growth very soon after birth. The lesser amount of hydroxyproline excreted by IUGR infants on the third day of life, as compared to normal full-term and premature infants, would suggest less rapid growth. This observation may prove to be of some value in the diagnosis of conditions retarding growth during the perinatal period.
